




























A CORE HOLE DRILLED TO EVALUATE THE 
PENNSYLVANIAN COALBED METHANE POTENTIAL 

IN CLAY COUNTY, MISSISSIPPI 

Rick L. Ericksen 
Mississippi Office of Geology 

fNTRODUCTION 

A wire line, 2 1/2 inch diameter, continuous core was cut 
in the undifferentiated, Pennsylvanian age Pottsville Forma
tion in the western portion of the Black Warrior Basin, 
northeastern Clay County, Mississippi (Figure I). The core 
hole well, the Plantation Petroleum, No. I Allen, located 160 
feet from the west line and 1460 feet from the north line of 
Section 27, Township 16 South, Range 6 East, Clay County, 
was begun on April 4, 1992, and reached a total corrected 
depth of3382 feet on April 25, 1992. The well was drilled 
and cased with 4 l/2 inch casing to a depth of 1860 feet by a 
Midsouth Drilling Company rotary rig. At this point the 
rotary rig was moved and a Longyear core bole rig was moved 
in to drill and continuous core the well to its total depth 
(Figure 2). The core hole was conceived, proposed and 
operated by Plantation Petroleum Corporation (Mr. Robert 
Stroud, President), Shreveport, Louisiana. It was drilled as 
a cooperative effort with several government and private 
agencies, including the Mississippi Department ofEconom ic 
and Community Development, which paid for a portion of the 
project with a grant from the federal oil overcharge fund . 
Some of the other agencies and companies which were 
involved in the coring project included the Mississippi Office 
of Geology, Mississippi State Oil & Gas Board, Midsouth 
Drilling Company, Longyear, and Geomet. The purpose of 
the core hole was to investigate the cumulative thickness of 
the coal seams and determine the quantity and quality of 
methane found within the coal seams of the West Point 
Coalbeds (Figure 3) of the Pottsville Formation in the 
southwestern portion of the Black Warrior Basin. The coal 
scams of the Potts vi lie Formation in Tuscaloosa and Jefferson 
counties, Alabama,located in the southeastern portion of the 
Black Warrior Basin, arc currently the site of several coal 
degasification projects. 

By determining the thickness and quality of the coal, the 
feasibility of commercial coal bed methane production in this 
portion of Mississippi may be ascertained. The core hole 
penetrated the West Point Coal bed coal seams found within 
the coal groups termed the West Point, Sand Creek, and 
Houlka Creek (Figure 3) (Henderson and Gazzier, 1989; 
Rogers, 1991). The total thickness of the Pottsville section 
cored was 1522 feet. 

PURPOSE 

The production of natural gas from coal scams contained 
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within the Pennsylvanian age Pottsville Formation of the 
Alabama portion of the Black Warrior Basin, located ap
proximately 60 miles east of the Mississippi core hole 
project, has been developed over the past several years. 
Similar potential also appears to exist within the Mississippi 
portion of the Black Warrior. A core hole project was 
proposed by Plantation Petroleum Corporation to evaluate 
the West Point, Sand Creek, and Houlka Creek coal groups. 
The core hole was drilled for many reasons. Critical to 
determining the feasibility of coal degasification are: 

(I) the total thickness of the coal scams; 
(2) the gas content of the coals; 
(3) the relative permeability of the coals; and 
(4) the depth of the seams. 
As a resultofthedrilling oft his core hole, all of the above 

factors were determined. Correlation of the visually ob
served lithology in the core, in particular the coal, with that 
interpreted by the examination of petrophysical log re
sponses was examined. Additional considerations which 
were not addressed in this project were: (I) the salinity and 
quantityofthe water which would be produced in association 
with the production of coal gas; and (2) the coal rank by 
vitrinite reflectance. 

STRATIGRAPHY 

The Pennsylvanian age PottsviJle Formation of Missis
sippi consists of an undifferentiated sequence of shales, 
siltstones, sandstones, limestones, and conglomerates (Fig
ure 4), as well as at least one differentiated sequence of coal 
groups, the West Point Coalbeds. It appears that this 
undifferentiated sequence represents deposition within an 
interdistributary basin in a marginal, fluvial-marine-delta 
complex (Tarbutton, 1980). Sediment influx was the result 
of several mechanisms including overbank deposits, storm 
surges, and crevasse splays. Periods oflitt lc or nondeposition 
of sediments are marked by a presumed marsh environment 
with varying amounts of organic accumulation which ulti
mately resulted in the formation of the coal measures con
tained in the Pottsville Formation. 

The following is a generalized description of the litholo
gies encountered in the core. The shales arc light gray to 
black, and generally fissile. They contain laminations of 
highly contorted, bioturbated(?), light gray siltstone to very 
fine-grained, light gray sandstones. The siltstones are light 
to medium gray and are present w ithin the shales as previ
ously described and as gradational contacts between shale 
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Figure 1. Black Warrior Dasin index map showing location of Clay County, Mississippi, area and location of the Plantation 
Petroleum Company, No. I Allen, core hole well (modified from Henderson and Gazzier, 1989). 
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Figure 2. The Plantation Petroleum Company, No. l Allen, 
core hole drillsitc and Longyear core hole drilling rig. 

and very fine-grained sandstones. The sandstones which 
were encountered are generally noncalcareous, well ce
mented, very fine-grained and rarely medium-grained, angu
lar to subangular, and light to medium gray in color. These 
sandstones generally exhibit shale and siltstone laminations 
that are conformable to highly contorted, but disconformable 
to the overall bedding planes (e.g., plume and flame struc
tures, apparent burrowing). Some of these disconformable 
relationships may be the result of crevasse splays and/or 
storm surges. A complete sequence of fining upward sedi
ments was found which consisted of a basal conglomerate 
member grading into coarse, medium, fine, and very fine
grained sandstones, siltstone, and lastly into a shale upper end 
member. Only one limestone unit was recognized, which 
was approximately one and one-half feet thick, dark to 
medium gray, crystalline, and nonfossiliferous. The coal 
groups which were encountered, from youngest to oldest are 
the West Point, Sand Creek, and Houlka Creek groups. The 
coals which were retrieved have undergone gas desorption 
tests. The residual coal materials will be archived by the 
Mississippi Office of Geology. 
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RESULTS 

Visual examination of the core and petrophysical log 
analysisoverthe interval from 1860to3383 feet both indicate 
the total thickness of coal scams to be approximately seven 
feet. Individual seams ranged from just over three feet (one 
coal seam) to generally around one foot in thickness. The 
petrophysical log analysis utilized the bulk density readings 
as described below. Factors which may account for the 
thinner than anticipated total coal thicknesses at this location 
are: 

(!)Localized variability in the environment of deposi
tion which led to a thinner sequence of coal beds where the 
core hole was sited, 

(2)The petrophysical methodology used by Henderson 
and Gazzicr (1989), i.e. "mid-point method," is inaccurate. 
A more suitable and accurate method utilized by this writer 
and the industry involved with degasification of coals within 
the Black Warrior Basin uses the actual bulkdcnsity recorded 
by the density log and designates lithologies with a density 
of 2.0 gm/cc or less as coal (Streets, 1992). 

Analyses indicate that the coals which were recovered 
arc bituminous, high volatile A to 13 in rank. with a probable 
high ash content (Smith, 1992). The gas content originally 
anticipated by Henderson and Gazzier( 1989) to be contained 
in these coals was 200 standard cubic feet of gas per ton of 
coal. The desorption data obtained on the coals recovered 
from the Plantation core hole indicate that 100 to 110 
standard cubic feet of gas per ton is present (Smith, 1992; 
Stroud, 1992), or roughly one-half as much gas as initially 
projected. 

SUMMARY 

Based on the thin cumulative thickness, uncertain natu
ral gas prices, and lower than anticipated gas content of the 
coal seams encountered in the Plantation Petroleum core 
hole, it is unlikely that the potential of coal degasification in 
the West Point Coalbcds of the Mississippi portion of the 
Black Warrior Basin will be exploited at the present time. 
This may be demonstrated by calculating the cost of the 
drilling and completion of a 3300-foot coal degasification 
well, the amount of estimated natural gas reserves which 
would be recovered, and the gross revenue which would be 
generated by said well- all of which are based on accepted 
industry standards. This calculation is based on the following 
criteria: 

(I) well spacing: 80 acres/ well 
(2) methane/ton of coal: I 00 SCFG 
(3) methane recovery factor: 75 % 
(4) cumulative coal thickness: 7 feet 
(5) amount of coal per acre-foot (est.): 1800 tons/acre

foot (Averitt, 1975) 
(6) net revenue interest: 1/8 royalty burden or an 87.5% 

net revenue interest 

Based upon the above criteria the following results may be 
anticipated if the subject core hole were to be completed: 
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Figure 3. Generali7..ed stratigraphic column of coal groups identified in western Clay County, Mississippi (from Henderson and 
Gazzier, 1989). 
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Figure 4. Core recovered from the No. I Allen well. Note the 
core is 2 I /2 inches in diameter and apprcx imately J 0 feet in 
length . The darker portions of the cores are shales and 
siltstones and the lighter, white to gray tones, are sandstones. 

RECOVERABLE RESERVES-
(80 aeres/well)X(JOO SCFG/ton)X(7 feet coai)X(75% 
recovcry)X(l800 tons/acre-foot) = 75.6 MMCFG 
Further, assuming an average gas price of$1 .50/MCFG and 
an average net rcvenueof87.5% ( 1/8 royalty burden), would 
generate gross revenues as follows: 
($1.50/MCFG)X(75.6 MMCF)X(87.5%) = $99,225.00 • 
Drill and complete a 3300-foot well = $180,000.00 (est.) 
RETURN ON INVESTMENT = 0.55 TO I • 
(*Note that these figures do not include local,stateorfederal 
taxes, operating costs, workovcr costs, lease costs, adminis
trative overhead, etc., or federal tax credits which may be 
applied. All figures arc undiscounted.) 

In conclusion, unless a reexamination of the existing 
subsurface well control and/or new well control indicates the 
unexpected presence of thicker and/or gassier coal seams 
within the West Point Coalbed area of the Black Warrior 
Basin, it appears that this area docs not hold the promise of 
the commercial production of coalbcd methane gas under 
current economic conditions. Should any of these factors 
change, additional evaluations maybe warranted. However, 
another coalbcd area, termed the Monroe Coalbeds, war
rants additional studies. The coals contained within this area 
(Figure 5) are shallower than the West Point Coalbeds and 
hence the salinity of the water produced should be lower and 
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Figure 5. Index map showing the location of the West Point 
Coalbcd area and the Monroe County Coalbcd area. 

more easily disposed of by conventional methods. Further, 
the Monroe Coalbeds also appear to be thicker and more 
analogous to the coal degasification projects within the 
Alabama portion of the 131ack Warrior Basin. 
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